Abstract: Life cycle of the firm has an important role in the dynamics of firm's capital structure. A firm will take different funding decision along the life cycle because the firm's characteristics that affect the capital structure will adjust itself as the tranformation of the life cycle occuring. The research objectives were to analize the dynamic of firm's capital structure across three-life cycle stages of Indonesian manufacturing companies listed with a total sample of 121 companies observed during the period from 2011 to 2016. By using dynamic panel data analysis with Generalized Method of Moments (GMM) model, we find that profitability and liquidity affect the firm's life cycle for a growing stage, meanwhile the fixed asset, growth opportunities, profitability, and liquidity affect the capital structure for a mature stage, whereas only liquidity that affects capital structure for a decline stage. The coefficient of lag dependent variable of GMM model representing the previous year capital structure showed an adjustment rate of capital structure. The lowest speed of adjustment occurred on the decline stage which was orderly followed by the growth and mature stage. 
INTRODUCTION
Capital is one of the important components of a firm as the addition of the human resources, machines, and technology. By the sufficient capital firm may unimpeded run its business operational. Especially when the firm is going to expand its business as the effort to produce competitive advantage among business competitions in globalization era. It is, therefore, the funding decision management becomes fundamental. It occurrs because funding decision related to the firm's capital structure will determine the firm's value in the future, which will affect the shareholders' welfare as the main purpose of the firm establishment. Mardiyanto (2009) says that the decision of firm's capital structure is the funding decision related to the long term funding composition obtained through the debt issuance or owner's equity. Firm must be able to collect funds from anywhere outside of the firm efficiently, that is a condition in which the funding composition can minimize the capital cost which should be borne by the firm (Prabansari and Kusuma, 2005) . The capital cost is the cost incurred as the consequence of the funding decision taken by the firm.
The theory of capital structure has been continually developed since Modigliani and Miller published their study in 1958. As cited on Brigham et al. (2006) , at the time Modigliani and Miller introduce the irrelevance theory which states that the funding decision composition of firm will not give any effect toward the firm's value. However, when they conducted a study again in 1963, Modigliani and Miller revised their previous theory by saying that the firm's value may be affected by the capital structure involving the calculation of firm tax factors obtained from the use of debt.
It is in line with the trade-off theory which states that the firm's capital structure is the trade-off result between the tax profits of the debt use with the cost incurred due to the debt use. Trade-off theory confirms the existence of the optimal capital structure of firm, as stated by Myers (2001) that firm will owe to a certain level of debt, in which the tax savings from the additional debt is equal to the cost of financial distress and agency cost. The financial distress come up due to the excessive use of debt in the firm's capital structure, which eventually may cause the increase of bankruptcy risk. On the other hand, the agency cost is the cost come up due to the decrease of the credibility of such firm. Martono and Harjito (2003) argue that the optimal capital structure meant as the capital structure that may minimize the entire capital cost or the average capital cost. Thus this will maximize the firm's value. When the capital cost can be minimized then the potential of dividend payment may increase so that the share's price will also increase. According to Walker (2000) , the price of firm share basically is an indicator that can be used to measure the firm's value as the measurement of the firm performance.
Optimal capital structure of firm is the ideal leverage level owned by every firm because the leverage of firm will affect the profits per share, the risks level, and the share price. Although the deviation of ideal leverage level often occurs in the journey of such business, but eventually the firm gradually make adjustment from time to time leading to the optimal capital structure. According to Byoun (2008) most of firm will make adjustment the capital structure when a firm has debt over the target with condition of financial surplus or when it has debt under the target with the condition of financial deficit.
A study about the level of optimal capital structure of firm has been conducted by several previous researchers using capital structure static method. However there are some focuses of the study often neglected in the frame of capital structure static as stated by Heshmati (2001) that the previous researchers only measure the actual leverage level used as the proxy of optimal capital structur so that the deviation possibility from the optimal leverage is high. In addition, the frame of capital structure static also cannot get the dynamic occurring in the firm environment that always change so that this cannot measure the change occurring due to the adjustment of actual capital structure toward the target capital structure as conducted by the firm every year happening in the real life.
To settle the problem, the study of optimal capital structure has been developed by using dynamic model. Although the optimal leverage level of firm cannot be measured directly (unobservable), the dynamic model may predict using leverage ratio observed as the proxy of the leverage target with the affected factors, that is, the specific characteristic of firm such as profitability, investment chance, tangibility of assets, and profits volatilities (Titman and Wessels, 1988) . Moreover, the dynamic model can also measure the speed of the firm adjustment in giving reaction toward the change of the capital structure leading to the optimal capital structure.
The life cycle of firm has an important role in the dynamic of capital structure of a firm. It will have different funding decision in every life cycle because the characteristic of firm affecting the capital structure will adjust to the development of life cycle occurring. Frielinghaus et al. (2005) find the correlation between the capital structure and firm's life cycle and show that the analysis of firm's life cycle has a practical use in firm so that the financial practitioner of firm try to comprehend the stage of the life cycle of such firm with the aim to understand the capital structure need in accordance with the firm's condition.
The financing strategy of firm may change along with the transition of firm which recently becomes a mature firm until it has a decrease eventually (Damodaran, 2001) . The life cycle of firm based on the economical theory has four stages. Those are the first stage (startup), the growth stage (growth), the defense stage (maturity) and the decrease stage (decline). Sometime a firm only reaches the critical point of growth or maturity but then it declines. Even several companies that currently reach the stage of introduction may have the decline without the growth stage.
In the first stage of life cycle, a firm doesn't have a big asset to be the warranty of debt on the third party. Their income is still considered low to utilize the profit of tax deduction. The more a firm grows and develops, the more it has increase in profits, fixed assets and the firm size that can reduce the bankruptcy costs although the growth of firm may cause in reverse. Based on that fact, it is considered that the life cycle of firm has an important role in determining the capital structure of a firm.
One of the studies classified the life cycle of the firms which had been ever conducted by Anthony and Ramesh (1992) . The method they used gives a direction that the stage of life cycle is higher, which is indicated by the increase of sales growth and the decrease of dividend payout. However, the dividend payout may be low because the firm has a long time in industry and at present it is in the difficulty of liquidity, so that it is included into the variable of age of firm to minimize the possibility of classification error of firm into its life cycle.
The dynamic of optimal capital structure with the specific characteristic that affect the various life cycle of a firm has been studied by some researchers previously. Castro et al. (2016) has conducted a study by dividing the companies in Europe into three stages of cycle, namely introduction, growth, and mature. Meanwhile, the study of Rehman et al. (2016) uses sample of non financial firm of China divided into three stages of cycle, namely growth, mature and decline. Similar characteristics measured on both studies in finding the determinant of optimal capital structure are fixed assets, profitability, liquidity, firm size, and the growth opportunities.
A firm with high proportion of fixed assets is expected to facilitate the firm itself in obtaining the funding from outside. Therefore, the higher the firm's assets, the more the leverage level of firm predicted. The positive relation of the fixed assets with leverage is found in Castro et al. (2016) on the stage of introduction, growth, and matures.
Profitability is the ability of firm in producing profits during a year. Pecking order theory says that the higher the profitability of firm, the lower the level of leverage. Castro et al. (2016) find negative relationship between the profitability and leverage on the stage of introduction, growth, and mature. As well as Rehman et al. (2016) find the negative relationship on the stage of growth, mature, and decline.
The profitability level of firm is usually direct proportional to the liquidity level, in which the higher the profitability of firm, the more liquid cash level or current assets. When the liquidity level of firm is high, then the lower debt is needed by the firm. Castro et al. (2014) does not find the significant relationship between the liquidity and leverage on the stage of growth, but there is a negative relationship on the stage of shake-out. Meanwhile, Rehman et al. (2016) find the significant negative relationship on all stage of growth, mature, and decline.
A big firm commonly has stable cash flow with a better resilience toward the bankruptcy risk than the small firm. It is in line with trade-off theory which expects the leverage level become bigger along with the high of firm size. Castro et al. (2016) find positive relationship occurring on the stage of growth and mature, but it is the reverse on the stage of introduction. The growth of firm indicates the number of the investment needs that can be funded internally. It is in accordance with pecking order theory where the level of leverage will increase when investment opportunities that are available may not enough to be funded from the internal funding of firm (Wijayanti, 2012) . The study conducted by Castro et al. (2016) show the positive relationship of the firm's growth only found in the stage of mature while on the stage of introduction and growth this gives a negative relationship.
In Indonesia, there are many studies about capital structure which has been conducted. Noor et al. (2015) find that in determining the company's capital structure policy, agricultural companies have implemented the concept of the pecking order theory which indicates that the internal funding deficit has a significantly positive effect on the company's long-term debt changing. However, the study which proves the correlation of the life cycle toward the optimal capital structure of firm in Indonesia is less. Therefore, the researcher is interested in adapting the study conducted by Castro et al. (2016) and Rehman et al. (2016) by taking sample of Indonesian manufacturing firms. The dynamic model used also explains the speed of firm in every cycle in adjusting the capital structure leading to the optimal capital structure. Based on the background explained above, this study tried to analize the dynamic of firm's capital structure across three life cycle stages of listed Indonesian manufacturing companies, with a total sample of 121 companies observed during the period from 2011 to 2016.
METHODS
This study observed the determinant of optimal capital structure with the adjustment speed measured across the life cycle of firm listed in manufactures sector of Stock Exchange of Indonesia (BEI). The measurement of determinant and speed adjustment of capital structure use dynamic model with Partial Adjustment Model (PAM) as referred to Hardiyanto (2014) using the firm's characteristics, namely fixed assets, firm size, growth opportunity, profitability, and liquidity as determinant variables. Moreover, the sample classification based on the life cycle referred to Anthony and Ramesh (1992) . All data used on the analysis was secondary data that is the financial report data of firm taken from Indonesia Data Exchange (IDX).
The first step of study was conducting sample classification into three stages of life cycle, namely growth, mature, and decline. The measurement of the cycle referred to the method used by Anthony and Ramesh (1992) . Sample observation classification covered the stage of growth, mature, and decline which was conducted based on the classification indicators, namely dividend payout (DP), sales growth (SG), age of firm (AGE), and capital expenditure (CEV). According to Anthony and Ramesh (1992) , generally the more mature a firm, the higher the dividend payment ratio and the lower the growth change and capital expense. However, the low dividend payment may occur on the old firm in industry, and it has difficulty in liquidity so that this put into the variable of age to minimize the possibility of classification error into its life cycle. Shortly, the classification indicators of three stages of cycle are shown in the Table 1 .
The classification in Table 1 is carried out on an annual basis where the data of each indicator for all companies is sorted and divided into five quintiles. Each quintile of each indicator will be scored based on the industry quintile ranking. Quintile partition was meant to divide the observed firm into three stages of life cycle of firm. The value score of each variable based on the industrial quintile can be seen on Table 2 . If the total score of AGE, SG, and CE low (less than 7.5), then the score of DP used is the lowest (1 or 2). Source: Etemadi and Mougouie (2015) . The addition results of composite score of four indicators have a score range between four to twenty. The classification of the three stages of life cyce of a firm in every year is based on the total of composite score: Stage "GROWTH": the total combined score between 16 and 20; Stage "MATURE": the total combined score between 9 and 15; Stage "DECLINE": the total combined score between 4 and 8.
The dynamic model of a capital structure is used in this study in predicting that every firm has a tendency to adjust the capital structure toward the target, that is, the optimal capital structure that gives an optimum value for the firm. According to Frank and Goyal (2009) , the capital structure target cannot be observed so that this target should be estimated. When the optimal capital structure estimation can be known, then the speed of the adjustment can also be measured. By using the panel data which are the combination of time series data and cross section. The analysis of capital structure dynamic model was conducted using Partial Adjustment Model (PAM).
On this study, the estimation target of capital structure was referred to Drobetz and Wanzenried (2006) . The study shows that the target of capital structure or optimal capital structure is made based on the characteristics of firm. The reference model depicts the optimal capital structure or target on i firm in n year, symbolized with LV*it is the linear function from L variable of firm's characteristic Xjit (where j = 1, 2, ...., L).
On this study, the firm's characteristics used the explanatory variables, that is, fixed asset (TANG), firm size (SIZE), growth opportunities (GROWTH), profitability (PROF), and liquidity (LIQ). Therefore, the equation (1) Warmana and Widnyana (2016) say that in the environment without friction, the firm will automatically adjust its capital structure (LV) toward target. It may produce that the capital structure observed will be the same with the target, that is, the optimal capital structure. However, by the adjustment cost, firm may not change as complete as the target. The change of capital structure inter-firm and inter-time can be explained by the following equation:
The adjustment speed (δ) is varies between zero to one, inversely related to the cost of adjustment. When the score of adjustment speed is getting closer to one, the firm is getting closer to optimal capital structure. Vice versa, when the score is getting closer to zero, then the capital structure of firm is getting far from the optimal capital structure. The equation (3) can be simplified by moving the score of capital structure a previous year to the right part, as explained below:
By doing substitution to the equation (2) into the equation (4), then this will produce new equation as follows:
Through the equation above it is clearly illustrated the group of variables from each component. Details about the definitions and measurements of each variable can be seen in Table 3 .
Equation (5) 
RESULTS
On this study all samples of firms were classified based on the life cycle in the form of the stage of growth, mature, and decline. The descriptive above shows that the firms on the stage of growth indicated the age of firm is quite young and started to be known largely. Furthermore, this has high growth of selling and capital expense with tendency of low dividend payment level. The firms that are on the mature stage which have older age than the firm in growth have lower growth of selling and capital expense with high dividend payment level. Otherwise, the firms on the decline stage are older than the others, with the tendency of the weaken growth of selling and capital expense, but they still have a higher dividend payment level than the firms on the growth stage.
The above explanation is in accordance with the statement of Anthony and Ramesh (1992) except for the dividend payment level, in which they say that the lowest dividend payment level will be owned by the firm in the stage of growth followed by the firm in stage of mature. Then the higher dividend payment level belongs to the firm in the stage of decline. The low of dividend payment level paid by the firm on the stage of growth was related to the funding issues, where commonly a firm in this stage tends to use its own budget to invest, particularly capital goods in order to increase the market share. Meanwhile, the high of dividend payment level of firm in the mature stage on this study which may be caused by the chance of the firm to develop was low and the profit level earned has been high so that the firm tend to pay the dividend. As stated by Deangelo et al. (2006) that dividend tend to be paid by the firm in the stage of mature, because the firm in the stage of growth commonly has high business chance so that it tends to keep their profit. The retained earnings will be continually accumulated, so that on the mature stage, when there is no more business chance, the retained earnings are high, so then the firm does the dividend payment.
The regression model of dynamic panel data is not bias if the result of lag coefficient of dependent variable is produced by Sys-GMM between lag of dependent variable produced by FEM and PLS. Table 5 shows the bias test result with the comparison of three regression models of dynamic panel data on various life cycle. From Table 5 it can be known that estimator with Sys-GMM approach on all life cycle of growth, mature, and decline is not bias and right to be used because the lag coefficient of dependent variable of Sys-GMM model is bigger than the coefficient of FEM model and smaller than the coefficient of PLS model. It is in accordance with the statement of Baltagi (2005) that lag coefficient of dependent variable produced by PLS will be bias up, while the lag coefficient of dependent variable produced by FEM will be bias down. Next for the validity test and consistency test of panel data regression of Sys-GMM model can be seen on the Table 6 .
Validity test of Sys-GMM model through Sargan test stated that the instrument will be valid if the test result does not deny the zero hypothesis (H0: probability > chi2). The test result of Sargan on Table 6 shows that the probability score on all life cycle of growth, mature, and decline was bigger than α 5%. This means that the score does not deny the zero hypotheses so that the instrument through the Sys-GMM approach is stated as valid and has been well specified. ArrelanoBond test used as the consistency test on Sys-GMM model. This will indicate that there is no problem of autocorrelation serial if the AR (2) result does not deny the zero hypothesis (H0: probability > z). According to Mileva (2007) , AR (1) commonly score will deny the zero hypothesis although no matter if this cannot be reached, because the one that can detect the autocorrelation serial is AR (2) score. Table 5 shows the AR (2) score on life cycle of growth, mature, and decline which is bigger than α 5% so that this does not deny the zero hypothesis in which this means that there is no serial autocorrelation in Sys-GMM approach thus the model is feasible to be used.
After the estimator with Sys-GMM approach is stated to be unbiased, valid, and consistent, then the hypothesis test result to estimate the influence of independent variable toward the dependent variable can be analyzed. Independent variables are the characteristic of firm in the form of TANG (fixed assets), SIZE (firm size), GROWTH (growth opportunities), PROF (firm profitability), and LIQ (firm liquidity) whereas the dependent variable is LV (total of leverage) as the proxy of capital structure. The estimation result using Sys-GMM model can be seen on Table 7 .
The results of the influences analysis obtained show that for the significant relationship of fixed assets variable can only be found in the life cycle of mature stage with the significance at the 1% level. The negative relationship can be seen from the coefficient value of -0.3361 which indicates that an increase of one unit of fixed asset in the mature stage, ceteris paribus will make the leverage value decrease to 0.3361. Meanwhile, the firm on the life cycle of growth and decline has no significant influence. This result is different from the research conducted by Rehman et al. (2016) which found positive relationship of fixed assets toward the capital structure of Chinese companies in the decline stag but not in the growth and mature stage. In contrast to Castro et al. (2016) who found a positive relationship of fixed assets in the entire stage of European companies. The negative influences of fixed assets on the mature stage occurring on this study is possible because the characteristics of firm on this stage has reached the top income level and high liquidity level. In accordance with pecking order theory, the firm on this stage tended to choose the internal funding source to reduce the risk that may be emerged from the making of new debt policy which affected the lower assets structure used as the warranty to get debt causing the decrease of capital structure. The variable of firm size shows t-statistic probability value is higher than the value of alpha (5%) on the life cycle of growth, mature, and decline. It indicates that the firm size is not proven in giving the significant influence toward all stages life cycle of firm. In contrast to the results in this study, Rehman et al. (2016) found a positive relationship of firm size toward firm's capital structure throughout the life cycle of Chinese companies.
The variable of growth opportunities proved to have a significant influence toward the capital structure but only in the mature stage of life cycle with the significance at the 5% level. The coefficient value of +0.0322 which indicates the positive relationship meaning that an increase of one unit of growth opportunities in the mature stage, ceteris paribus will cause the leverage increase to 0.0322. Meanwhile, the growth opportunities on the life cycle of growth and decline have no significant influence. Similar result was also found in the study conducted by Rehman et al. (2016) in Chinese companies that are in the stage of growth and decline, but not in the mature stage. The positive relationship of growth opportunities toward the capital structure on mature stage in accordance with pecking order theory where there is very high investment opportunities at this stage which are not supported by the internal funding of firm. As well as the trade-off theory which states that the small volatility through the diversification may increase the firm chance to get profits so that it is predicted to have a positive relationship with leverage. Firms that have high growth will be easier to access the capital market because they have positive signals concerning the performance of firm in the future, besides that the firm can also maximize the profit of tax deduction on the use of debt.
The variable of profitability is seen to have a significant influence toward the capital structure of firm on the growth and mature stage cycle with the significance at the 1% level. Both stages of life cycles show a negative influence with various number of coefficients of PROF variable. Meanwhile, the firm on the life cycle of decline did not show any significant influence. The coefficient value of -0.6532 on the growth stage indicates that an increase of one unit of firm profitability, ceteris paribus may cause the leverage decrease to 0.6532. Moreover, the coefficient value of -0.4054 on mature stage indicates that an increase of one unit of firm profitability, ceteris paribus will cause the leverage decrease to 0.4054. The negative relationship of profitability toward firm's capital structure has also been found by Castro et al. (2016) in the entire stage of European companies, that is, introduction, growth, and mature stages. The profitability gives negative influence toward leverage because the higher profit produced by a firm with the retained earning produced also increase so that the firm needs in debt will reduce. It was in accordance with the implication of pecking order theory, where the firm with high profit tends to use the retained earnings as the source of firm funding and will use the debt in low number because the cost of internal funding was cheaper than the cost of external funding. Static tradeoff theory also supported this relation, where the more profitable firm tends to use the higher leverage because of the bigger tax protection. In addition, the profitable firm has lower bankruptcy risk, so that the possibility to increase the leverage is larger.
The liquidity influence toward the capital structure of firm on the this study was found on all stages of life cycle with the significance at the 5% level for growth and decline stage while 1% level for the mature stage. All the life cycles show negative influence direction with various coefficient numbers. The coefficient value P-ISSN: 2407 -5434 E-ISSN: 2407 Accredited by Ministry of RTHE Number 32a/E/KPT/2017 Rehman et al. (2016) which shows a negative and significant relationship of liquidity toward capital structure in all stages of European companies. The negative influence of liquidity toward the capital structure is in accordance with pecking order theory, where the firm with high liquidity level tends not to use the funding from debt. Because the firm has big internal fund so that the firm prefer to firstly use the internal fund for investment before using the external funding through debt.
Adjustment speed estimation of capital structure can be known from the lag coefficient value of dependent variable which represents the leverage level of firm a previous year (LVt-1). The speed of adjustment of the capital structure symbolized by δ will be obtained by reducing the number 1 with the lag coefficient value between 0-1. Table 6 shows that the lowest adjustment speed level is on the decline stage with 19.70% per year, orderly followed by the growth stage with 35.17% per year and the mature stage with 41.93% per year. From those result it can be concludes that firms in the decline stage require more than five years in adjusting its capital structure, whereas the firms on the growth stage require about two years and eight months, and the firms on mature stage require the time for adjustment about two years and three months. Different results were obtained by Ahsan et al. (2016) which examine non-financial companies in Pakistan and Rehman et al. (2016) which examines non-financial companies in China. Both of them found that the highest adjustment speed is a company that is in the growth stage, which is followed by mature and decline respectively.
The adjustment speed of firm in adding the number of debt to reach the leverage target was affected by several factors either internal or external. The firms with low leverage level will try to increase the firm value by increasing the debt until optimal certain leverage level with high adjustment speed as owned by the firms in the mature stage on this study. Meanwhile, for the firms in decline stage, the adjustment speed is the lowest because on this stage the investment opportunities owned is lower than other stages so that they do not need to adjust their leverage soon.
Managerial Implications
Based on the analysis in proving important role of life cycle in the dynamics of the capital structure of a firm, the characteristics of the firm that continue to change along with the development of the life cycle that occurs is one of the important factors that influences the firm's capital structure. Therefore, it is important for firm's managers to know the cycle stage that is taking place in the company so that it becomes one of the considerations in determining the capital structure needs that are in accordance with the firm's circumstances. Changes in firm characteristics that occur along with the development of the firm's life cycle will provide an overview of the internal conditions of a firm. This can help the manager in formulating the right strategy in accordance with the condition of the company at that time. By knowing a number of factors that influence the firm's capital structure as well as an overview of the internal conditions that arise due to ongoing life cycle changes, a manager can easily decide an optimal capital structure. The characteristics that need to be concerned are profitability, liquidity, fixed assets, and growth opportunities because those characteristics have different influence on each firm's life cycle.
CONCLUSIONS AND RECOMMENDATIONS

Conclusions
Based on the results obtained in this study, it is proved that the life cycle of a firm has an important role in the dynamics of firm's capital structure. The firm's characteristics that change along with the development of the life cycle become one of the important factors affecting the firm's capital structure. The influences analysis of the firm's characteristics toward the capital structure show that on the growth stage, the variables of the firm's characteristics which have significant influence toward the capital structure are profitability and liquidity to a firm. It is different with the mature stage in which the variables of the firm's characteristics which have significant influence toward the capital structure are fixed assets, growth opportunities, profitability, and liquidity of firm. On the other hand, the decline stage of firm's life cycle, the variable of firm's characteristics which has a significant influence toward the capital structure is firm liquidity. In addition, the lag of dependent variable that represented the capital structure in the previous year is proved in giving influence toward the capital structure of firm on the growth, mature, and decline stage with coefficient value that may depict the speed of firm in adjusting the capital structure. The level of adjustment speed toward the lowest capital structure is the firms on the decline stage which is orderly followed by the firms in growth and mature stage.
Recommendations
Based on this research, the company's managers need to know the ongoing life cycle of the company. Because it will give an overview of the conditions faced by the company, thus the company can provide convenience in deciding the optimal capital structure strategy. The company will also have to be concerned with the characteristics of the firm such as profitability, liquidity, fixed assets, and growth opportunities because those characteristics have different influence on each company's life cycle. As for further research, classification of the firm's life cycle can be developed using the method proposed by Dickinson (2011) , which considers the cash of operating, investing, and financing activities of the firm. Moreover, other research development can be conducted by adding the external factors that may influence the capital structure of firm, such as the interest rate, inflation level, exchange rate and many others, which then can give a complete conclusion about the influence toward the capital structure.
